In this paper, we consider the homotopy perturbation method (HPM) to obtain the exact solution of Hirota-Satsuma Coupled KdV equation. The results reveal that the proposed method is very effective and simple and can be applied to other nonlinear mathematical problems.
Introduction
A number of methods have been proposed in the literature recently for solving different kinds of physical and mathematical problems. Among those methods are: the homotopy perturbation method [1] [2] [3] [4] [5] [6] [7] , the variational iteration method [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] and the domain decomposition method [23] . An elementary introduction to the homotopy perturbation method can be found in [24] . Improved homotopy perturbation method is given in [25] [26] [27] [28] [29] . Some applications of He's homotopy perturbation method [1] are proposed in [30] [31] [32] [33] [34] [35] . Homotopy perturbation method is useful for solving many different kinds of linear and nonlinear problems as explored in [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] and for numerical solution of 12th order boundary value problems as in [50] . It can be said that He's homotopy perturbation method is a universal approach and that is able to solve various kinds of nonlinear equations. For example, it was applied to nonlinear Burger's equation [51] [52] [53] , to the Fisher's equation [54] [55] [56] [57] , and solitary wave solutions for a generalized Hirota-Satsuma coupled KdV equation [58] [59] [60] . Solution of the Hirota-Satsuma KdV equation with the aid of homotopy perturbation method, adomian decomposition method, variational iteration method and homotopy analysis method can be found in [61] [62] [63] [64] [65] [66] .
Homotopy Perturbation Method (HPM)
To illustrate the basic idea of this method, we consider the following general non-linear differential equation:
with the following boundary conditions:
where A is a general differential operator, is a boundary operator,
f r is a known analytical function and  is the boundary of the domain . 
The operator A can be decomposed into a linear part and a non-linear one, designated as and respectively. Hence Equation (1) can be written as the following form:
Using homotopy technique, we construct a homotopy
where
is an embedding parameter and 0 is an initial approximation of Equation (1) which satisfies the boundary conditions. Obviously, from Equation (2) we have
By changing the value of from zero to unity, p   can be considered as a small parameter, hence we considered as a small parameter, hence we consider the solution of Equation (2) as a power series in as the following:
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Therefore, the exact solution of Equation (3) can be obtained by setting
Solving the systems accordingly with using Matlab7.8, thus we obtain, sech tanh 2 3t a n h 4t a n h 1 sech tanh 2 3t a n h 4t a n h 1
obtained by HPM is given in Figure 1 . 4 t a n h 3 3 
Conclusion
In this paper, the homotopy perturbation method was used for finding solutions of a generalized Hirota-Satsuma coupled KdV equation with initial conditions. It can be concluded that the homotopy perturbation method is very powerful and efficient technique in finding exact solutions for wide classes of problems. In our work we use the MATLAB to calculate the series obtained from the homotopy perturbation method.
